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Gaps between high quality evidence and current clinical practice have been identified 
across a range of clinical contexts (Grol & Grimshaw, 2003), and transfusion medicine is 
no exception (Murphy et al. 2013). This gap formed the background to the research published in this monthǯs issue of Transfusion by Voorn and colleagues (Voorn et al. 
2013; Voorn et al. 2014). The reasons for an evidence-practice gap in transfusion are 
variable and do not appear to be based only on relevant clinical factors, such as patient 
age, peri-operative blood loss or specific thresholds of haemoglobin concentration for 
red cell transfusion (Murphy et al. 2011; Sanguis Study Group, 1994).   It has been 
argued that as the evidence base for transfusion medicine continues to advance, there is 
a need to dedicate further resources to understanding how to promote the uptake of 
evidence and effectively change transfusion clinical practice (Murphy et al. 2011).  
Implementation science is an emerging field of study focusing on the investigation of 
methods for promoting and facilitating the systematic uptake of evidence into routine 
clinical practice (Eccles et al, 2009).  Implementation science has played a central role in 
developing and evaluating interventions to change clinical practice and minimize the 
evidence-practice gap (Grimshaw et al. 2012). In the context of blood transfusion, 
systematic reviews highlight the range of intervention strategies that have been applied 
to date to change transfusion practice, from education to audit and feedback (Tinmouth 
et al. 2005; Wilson et al. 2002). The conclusions from these reviews are consistent: 
overall, many interventions are effective in changing transfusion practice. However, 
there is unexplained heterogeneity in outcomes that when coupled with the high levels 
of variation in study design and quality, preclude any clarity as to what specifically 
drives this effectiveness, or makes one intervention strategy more effective than the 
other (Tinmouth et al. 2005).  
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So how can we better bridge the evidence-practice gap in blood transfusion? 
Approaches to changing clinical practice are often based on intuitive beliefs (i.e. Ǯhunchesǯ or Ǯbest guessesǯȌ of Ǯwhatǯ influences health care professionalsǯ behaviour 
(Michie & Abraham, 2004), or the fact that a particular intervention strategy has been 
done before and appears feasible or interesting (Colquhoun, et al. 2013). Rather than base the design of interventions to optimize transfusion practice on such Ǯgut instincts,ǯ 
we propose the argument first articulated by Grol (1997) that evidence-based medicine 
should be complemented by evidence-based implementation. We will ultimately learn 
more about how interventions work to change transfusion practice if they are based on 
relevant evidence and theory.  
Adopting an evidence-based approach 
As an example, audit and feedback (A&F) has been extensively used as an intervention 
strategy to improve healthcare, and is widely used in transfusion (Tinmouth et al. 
2005). In England, national audits of transfusion practice are conducted annually by 
NHS Blood Transplant (NHSBT). Yet, findings from these audits continue to highlight 
variability in transfusion practice and enduring discrepancies with clinical guidelines; 
raising in turn real questions about the effectiveness of current A&F strategies in the 
context of blood transfusion. It is generally recognized that systematic reviews are an 
invaluable source of information from which to obtain a comprehensive and integrated 
overview of the relevant evidence base for the intervention and context of interest 
(Mulrow, 1994; Murphy et al. 2011). The process of optimising A&F in blood 
transfusion may therefore be guided by evidence from systematic reviews from the 
wider literature regarding the effectiveness of A&F strategies across healthcare 
contexts (Ivers et al. 2012; Gardner et al. 2010; Jamdvet et al. 2006). 
Early Cochrane reviews of A&F indicate small, albeit worthwhile, effects of 6-16% on 
clinical practice and patient outcomes (Jamtvedt et al. 2006). However, outcomes across 
A&F trials were found to also be heterogeneous, and the reasons for this heterogeneity 
were unclear (Jamtvedt et al. 2006). A recent, updated, Cochrane review of A&F 
interventions (Ivers et al. 2012) aimed to systematically disentangle this heterogeneity 
by examining multiple theory-informed A&F design characteristics in order to establish 
which specific intervention characteristics and components contribute to more effective 
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A&F interventions. Ivers et al. identified that A&F is more effective at changing practice 
when baseline performance is low, feedback is provided over multiple occasions, by 
colleagues or supervisors, in verbal and written formats, and includes explicit targets 
and action plans to change behaviour in light of feedback; thereby clarifying which intervention components contribute to the effectiveness of A&F ȋi.e. the Ǯactive ingredientsǯȌ. These findings provide an evidence-based rationale for selecting one A&F 
strategy over another in order to maximise likely effectiveness, and could inform how 
best to design (and not to design) future A&F interventions. 
Developing a theory-based, multidisciplinary  approach 
The benefit of designing behaviour change interventions that target the specific, 
causal determinants of behaviour is increasingly recognized (Michie & Abraham, 2004; 
Craig et al. 2008). The use of theory offers a basis for generalizing lessons learned from 
one clinical context to another (Michie et al. 2008), and emerging evidence highlights 
that theory-based interventions are more effective than those that are not (Albarracin 
et al. 2005; Noar et al. 2005).  Clinical practice is fundamentally a form of human 
behaviour, and may thus be examined and understood using behaviour change theory 
(Foy et al. 2007).  Health psychology offers a range of theories and frameworks for 
understanding the causal determinants of behaviour and promoting behaviour change 
(Francis et al., 2012).  
However, there are a plethora of theories available and it is not always clear 
which theory will be of relevance to explaining a specific target behaviour (Francis et al., 
2012). There is also limited rationale to guide the selection of one theory over another 
(Patey et al. 2012). To address this, Michie et al. (2005) utilized an expert-consensus 
approach to systematically synthesize 128 constructs (i.e. concepts) from 33 distinct 
behaviour change theories. This synthesis resulted in the integrated Theoretical Domains Framework ȋTDFȌ, which consists of ͳʹ Ǯtheoretical domainsǯ ȋMichie et al. 
2005; Cane et al. 2012). Each domain represents a range of related constructs that potentially influence behaviour change. For example, the Ǯsocial influencesǯ domain includes the constructs Ǯsocial support,ǯ Ǯgroup normsǯ and Ǯsocial comparisons.ǯ The 
TDF thus provides an accessible synthesis of behaviour change theories, which may 
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serve as a systematic framework for exploring implementation and investigating the 
determinants of behaviour (Francis et al., 2012; Patey et al. 2012).   
Two examples in transfusion illustrate this multidisciplinary approach of 
applying psychological theory to further our understanding of factors implicated in 
blood transfusion behaviour change (Voorn et al. 2014, in this issue of Transfusion; 
Francis et al. 2009). Both studies have specifically applied the TDF to identify the 
determinants of two distinct transfusion behaviours. Francis et al. (2009) applied the 
TDF to guide the structure of interviews conducted with consultants and neonatologists 
to explore the domains influencing blood transfusion practice in the intensive care unit 
and neonatal intensive care unit. Domains emerging as key influences on transfusion practice in this context included beliefs about consequences ȋe.g. Ǯthe patientǯs condition 
deteriorating is a potential disadvantage of watching and waiting instead of transfusingǯȌ, social influences ȋe.g. Ǯwe often make decisions as a teamǯȌ, and behavioural regulation ȋi.e. strategies consultants might adopt to achieve change, e.g. Ǯ)f 
I were to change my practice it would be on the basis of evidence from trials that my transfusion practice needs to change…it would have to be fairly convincing evidenceǯȌ.  
Similarly, Voorn et al. 2014 utilized the TDF to guide the development of a large-
scale questionnaire aiming to assess the behavioural determinants of orthopaedic surgeonsǯ and anaesthesiologistsǯ intention to stop using blood saving measures that 
have not been shown to be (cost-)effective in the context of primary elective total hip 
and knee arthroplasties. Voorn et al. identified that the TDF domains associated with a low intention to stop using erythropoietin included Ǯmotivation/goalsǯ ȋe.g. Ǯlack of interest to save moneyǯȌ and Ǯsocial influencesǯ ȋe.g. Ǯthe impact of other partiesǯȌ. 
Moreover, the domains influencing intention to stop perioperative blood salvage included Ǯbeliefs about consequencesǯ ȋe.g. Ǯconcerns about patient safetyǯȌ and Ǯskillsǯ ȋe.g. Ǯlosing experience with the techniqueǯȌ.  
Applying theory to develop targeted interventions 
Application of theory and frameworks such as the TDF therefore provide a replicable 
approach to identifying determinants of behaviour change. Findings from both 
aforementioned studies (Francis et al, 2009; Voorn et al, 2014) represent potential 
breakpoints where the translation of evidence into practice may halt or fail; that is, 
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Ǯstructural weaknessesǯ in the Ǯevidence-practice bridgeǯ ȋTansella & Thornicroft, ʹͲͲ9Ȍ. 
However, the TDF is a framework still in its infancy, and although theory and such TDF analyses highlight Ǯwhatǯ needs to be targeted for change, they provide limited guidance on Ǯhowǯ best to target and strengthen these Ǯstructural weaknesses.ǯ Additional 
research has been conducted to map intervention components, known as Ǯbehaviour 
change techniques,ǯ (Michie et al. 2013) to domains from the TDF (Cane et al. 2014; 
Michie et al. 2008).  Behaviour change techniques (BCTs), are the observable and 
replicable components of an intervention that are designed to alter or redirect causal determinants of behaviours ȋi.e. the proposed Ǯactive ingredientsǯ of interventions). 
Examples of BCTs include setting goals, making action plans, providing feedback on 
behaviour or outcome of behaviour (Michie et al. 2013). BCTs may be considered 
alongside identified behavioural determinants to design targeted interventions to 
change transfusion practice; in which intervention components are explicitly selected to 
address the relevant theoretical determinants behaviour change (Colquhoun et al. 
2013).   
 
For example, Voorn et al. ȋʹͲͳͶȌ identifies Ǯconcerns about patient safetyǯ as a key 
determinant of the use of blood saving measures. By applying this mapping process, one 
potential approach to targeting this determinant may involve an educational 
intervention highlighting to physicians the evidence about the safety to patients of not 
performing the aforementioned blood saving measures. The design of such an intervention may involve the inclusion of the behaviour change technique Ǯprovide 
information on health consequences of the behaviourǯ ȋMichie et al. ʹͲͳ͵Ȍ.  Similarly, Francisǯ et al ȋʹͲͲ9Ȍ finding that good, new evidence from research is needed for 
physicians to change their practice may provide the basis for an A&F intervention in 
which discrepancies between current practice and emerging, good evidence are 
presented. The design of such an intervention would thus include the behaviour change techniques Ǯprovide feedback on behaviour,ǯ and Ǯdiscrepancy between current behaviour and goalsǯ ȋMichie et al. ʹͲͳ͵Ȍ. Furthermore, Francis et al.ǯs finding that 
decisions are nearly always made as a team highlights the need to develop team-level 
interventions to change blood transfusion practice rather than individual, physician-
level interventions. This is in line with the notion that behaviour change within 
healthcare settings is complex due to the multi-level nature of healthcare organizations, 
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and is therefore likely to require multi-level change at both individual physician and 
organizational levels (Ivers et al. 2014; Ferlie and Shortell, 2001).  
Benefits of an evidence- and theory-based multidisciplinary approach in blood 
transfusion 
In summary, by drawing on evidence and theory we can start to identify what makes 
one behaviour change intervention more effective than another in the context of blood 
transfusion, and begin to shed light on the elusive Ǯblack boxǯ that is often used to refer 
to the difficulty of articulating how behaviour change interventions work (Grant et al. 
2013). This equips us with the insight needed to develop a more systematic rationale 
and replicable approach to effectively supporting changes in blood transfusion practice. We believe that evidence and theory offer the Ǯnuts and boltsǯ needed to build a strong 
bridge between clinical evidence and current clinical practice. Multidisciplinary 
collaboration offers the range of expertise needed to effectively apply these nuts and 
bolts.  
Thus, rather than approaching behaviour change in blood transfusion in isolation, there 
is potentially substantial insight to be gained, and valuable lessons to be learned, from 
the knowledge, experience and tools from implementation science, health psychology, 
and other disciplines. This systematic approach would facilitate the cumulative building of a body of knowledge about precisely Ǯwhat worksǯ in changing transfusion practice. 
Voorn et al. (2014) and Francis et al. (2009) are but two examples of work being done 
to forge the path for evidence- and theory-based behaviour change in transfusion 
medicine. A further example, in the UK, is a five-year program of research, currently 
underway, that aims to apply evidence and theory to develop and evaluate two 
enhanced audit and feedback interventions to reduce unnecessary blood transfusions 
(i.e. the AFFINITIE study; Gould et al. 2014). The AFFINITIE study comprises four 
workstreams that draw on the systematic, methodological approach recommended in 
the UK Medical Research Council (MRC) guidance for developing and evaluating 
complex interventions (Craig et al. 2008): 1) intervention development; 2) feasibility 
and piloting; 3) evaluation; and 4) implementation (See Figure 1). The selection of 
intervention components in the initial intervention development stage will specifically 
draw on evidence from the Ivers et al. (2012) Cochrane review of A&F interventions, 
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the Francis et al. (2009) TDF study and additional TDF-based interviews to be 
conducted with the range of healthcare professionals involved in the blood transfusion 
A&F process. The AFFINITIE research team is multidisciplinary, comprising 
haematologists, trialists, clinical audit teams, health psychologists, social scientists, 
statisticians, health economists, and patient representatives. Approaching blood 
transfusion behaviour change more systematically, and working across disciplines, 
holds the potential to increase the rate of uptake of emerging evidence in clinical 
practice. This will in turn help realize the potential to save costs, conserve resources, 
and improve patient outcomes. 
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